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In the public sector in developing countries, leakage of public resources could prove detrimental to users and affect the well-being of the population. This paper empirically examines the importance of leakage of government resources in the health sector in Chad, and its effects on the prices of drugs. The analysis uses data collected in Chad as part of a Health Facilities Survey organized by the World Bank in 2004. The survey covered 281 primary health care centers and contained information on the provision of medical material, financial resources, and medicines allocated by the Ministry of Health to the regional administration This paper-a product of the Human Development and Public Services Team, Development Research Group-is part of a larger effort in the department to understand the factors that hamper public spending from fully contributing to the improvement of the quantity and quality of public services in weak institutional environments. Policy Research Working Papers are also posted on the Web at http://econ.worldbank.org. The author may be contacted at wwane@worldbank. org.
and primary health centers. Although the regional administration is officially allocated 60 percent of the ministry's non-wage recurrent expenditures, the share of the resources that actually reach the regions is estimated to be only 18 percent. The health centers, which are the frontline providers and the entry point for the population, receive less than 1 percent of the ministry's non-wage recurrent expenditures. Accounting for the endogeneity of the level of competition among health centers, the leakage of government resources has a significant and negative impact on the price mark-up that health centers charge patients for drugs.
Introduction
The importance of health for development provides a strong case for allocating public resources to the health sector. However, a growing body of research demonstrates that it cannot be taken for granted that allocating more budgetary resources to the sector will necessarily deliver better outcomes (Musgrove, 1996, Filmer and Pritchett, 1999; Filmer et al, 2000) . Filmer et al (2000) , for instance, find that health spending has no significant impact on the population's health status in most of the studies they reviewed. 1 As noted by Ablo and Reinikka (1998) and Ratzan et al (2003) , health spending may have little impact on health status because health expenditures may not translate into improved services. Indeed, official health resources may not adequately measure the availability or effectiveness of services in a context where mismanagement and corruption could be main issues. As emphasized by Reinikka and Svensson (2004) , there could be significant differences between official spending in a sector and actual spending at the provider level due to capture and leakage of funds by the various layers of the political and administrative apparatus.
In this paper, we empirically examine the importance of government resource leakage in the health sector in Chad and its impact on health services. We try to identify factors explaining resource leakage, including characteristics of the public administration's institutional structure and their impact on the level of services offered to the population and the price of services.
We make use of data collected as part of a Health Facilities Survey in Chad organized by the World Bank in 2004. The survey covered 281 primary health care centers and 30 hospitals in half the districts in the country, and contains information on resources and services as well as patients' characteristics. The survey data include information on the central government budget, health centers' monthly reports of activities, and the Ministry of Health's (MoH) central store shipments to health centers. These data are used to keep track of the financial resources, medical material and main medication allocated by the MoH to health care providers.
We seek to identify factors contributing to the inefficiency of public resource allocation and health service provision to the population. We examine the mechanisms of resource allocation through the public administration apparatus (central government, regional health administrations and local health centers) in order to identify sources of leakage. We then analyze the impact of resource dissipation on health services. We also examine the effect of leakage on the mark-up of medication sold to patients by health centers.
The study shows that leakage is extensive at the central and regional levels of the health system, while local health providers receive a very small fraction of public resources originally intended for them. A central result of the paper is that public health spending has a strong positive and significant impact on service delivery once leakage of public resources is accounted for. As a matter of fact, we estimate that if all the intended public resources had reached the frontline providers, the number of patients seeking health care in Chad would have more than doubled. To explain this result we test whether drug prices could be the mechanism through which public resources receipt operates to increase demand. We show that in fact leakage has a significant impact on user fees because it increases the mark-up facilities charge on drugs, and thus directly impacts service accessibility, demand for health and patients' welfare.
The study is organized as follows. Section 2 describes the health sector in Chad.
Section 3 presents the data from the health facility survey. Section 4 documents the importance of public resource leakage at the various levels of the health system. Section 5 presents econometric estimates of the determinants of resource allocation to health centers. It also assesses the impact of leakage on health services and on medication mark-up. Section 6 concludes.
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The Health Sector in Chad
Chad is a Central African country with a population of 8. Mother mortality is among the highest in Africa, close to 1100 for 100,000 live births. The health problems affecting the population are mainly infectious diseases and parasites (malaria, diarrhea, respiratory infections). Outbreaks of meningitis and cholera are frequent in the country and cause many deaths among the poor and destitute. The incidence of these and other diseases has not improved during the last decade, despite significant increases in the budgetary resources allocated to health.
Health System
The health system in Chad is organized as the pyramidal structure which is typical in Sub-Saharan Africa. It has four levels of responsibility. The MoH -the central level-is at the top of the pyramid and is in charge of formulating national health policies. At the second highest level one finds the 14 Regional Health Delegations (RHDs) -the intermediary level-each headed by a regional delegate who is responsible for coordinating and implementing the strategy at the regional level.
The regional delegate is also in charge for the management of the health personnel.
The peripheral level is composed of 49 sanitary districts, each headed by a chief doctor, which are subsequently divided into 657 responsibility zones. The health infrastructure in a sanitary district should be composed at the minimum by a hospital (district level) and a network of health centers (zone level). However, in 2001 only 407 responsibility zones had at least one functional health center ) and most could not provide all the services included in the minimum package of activities.
There are currently three doctors, two midwives and 4 nurses per 100,000
inhabitants, significantly below the WHO standard of 10 doctors, 20 midwives and 20 nurses. The vast majority of formal health sector personnel are active in the public and non-profit sectors. The formal private for-profit sector employs less than 1% of the health personnel . With regard to drugs, a Central Pharmaceutical Procurement Agency (CPPA) was created in 1994 in Ndjaména to improve the availability of drugs in the facilities. To support the delivery system in the regions, 14 Prefectoral Purchasing Pharmacies (PPP) were also created. The CPPA was conceived as an autonomous entity which needed to be self-sustainable, hence user fees for drugs were also introduced. The CPPA has a monopoly over drugs and medical products sold to the PPP and to the public and non-profit health facilities. The drugs sector is regulated by the government and markup rates at each level of the supply chain are determined at the central level by the MoH.
Data and Survey
The primary data used in this paper come from the 2004 Quantitative Service Delivery Survey (QSDS) for which we drafted the survey instruments, organized the survey field work and monitored data collection for which a local firm was hired. use this definition to determine leakage at the regional and district levels. However, for individual health facilities, because no resources are earmarked for them, the estimation of leakage, in this sense, at the facility level is not feasible. We revert then to estimating the share of the health budget that does reach the primary care health facilities as a share of the total health budget earmarked for the regions.
Because most of the public resources for health should end up in the facility, which is the service delivery point, this could be viewed as a broader concept of leakage.
In this section, we assess the importance of leakage in the health center in Chad. We proceed in two steps. We first compare planned health expenditures at the central MoH level with those at the regional and district levels. We then estimate the amount of public resources that ultimately reaches primary health centers and potentially available to the population.
Public Resources Reaching the Regional Level
In 2003 non-wage recurrent budget). While the share of the MoH budget devoted to the regional level is significant, the vast majority of it (86%) is directly controlled by the MoH through so-called centralized credits. The remaining 14% of the regional health budget is managed at the regional level through decentralized credits. Table 2 presents the health budget structure. The value of public resources arriving at the RHD level is therefore the sum of four components, namely (1) centralized credits, (2) decentralized credits, (3) ad hoc requests, and (4) drugs and vaccine delivery.
(i) Centralized Credits: These resources essentially consist in materials and medical consumables purchased by the MoH in the capital and destined for regional and district administrations and health centers. The official rationale for centralizing purchases is to benefit from economies of scale through public tendering procedures, combined with a lack of local capacity and suppliers. There is no explicit allocation rule at the MoH level for allocating materials and medications to regions, districts and health centers. Allocations may reflect the preferences of the MoH, as well as specific demands by lower administrative levels. 6
6 All materials purchased with centralized credits to be sent to the regions originate from the central MoH warehouse in N'djamena. The destination points are the MoH warehouses in the regions and districts. Resources are sent to the regions by an official MoH agent. All material exits are registered on exit slips by the central warehouse manager. When the material reaches the regional warehouse, the regional delegate verifies the list of material and certifies that the material has been received. He or she notes any missing material or potential quality problems with the material. we add to these figures the value of drugs and vaccines received at the regional level. 9 All the data has been triangulated to make sure of its validity.
7 Drugs and vaccines are formally included in the centralized credits, but follow a different path. Given that information on the MoH's shipments of drugs was not available, we made use of data from the facility survey. 8 Ad hoc deliveries were valued at 79.6 million FCAF in 2003, corresponding to just 1.3% of the nonsalary resources officially allocated to the RHDs. Materials sent to delegations were diversified and included ambulances, office desks, bleach, pens and paper. Material deliveries are estimated at 203 million CFAF, less that 4% of the non-salary operating budget. With regard to ad hoc pick ups, there were some significant regional differences, with one of the 14 regions accounting for 72% of the total material value and certain regions located at some distance from the capital not receiving any materials. (For example, an ambulance had officially been allocated to a regional delegation whose head delegate reported only a motorcycle as a means of transportation at his delegation.) 9 Because information concerning medications sent by the MoH to delegations was not directly available at the MoH level, it was collected in the survey of medications and vaccines received by health centers. It was then used to estimate the value of medications that had actually arrived at the regional level. Our hypothesis was that the share of each RHD in the medication budget equals their share in the total budget. 
Public Resources Reaching Health Centers
Having estimated the public resources reaching the regional level, we now estimate the percentage that ultimately reaches local health providers. Lastly, the total value of medication received by health centers is estimated at about 20 million CFAF. 14 , accounting for less than 3% of the MOH official medication budget. 15 Table 3 and Figure 2 summarize official health expenditures at the central level and resources actually received at the regional and local levels (excluding and including salaries). The first column of Table 3 shows the resources officially allocated to RHDs in the national budget. The second column presents the estimated 11 Health centers report receiving no resources from regional delegations in the form of decentralized credits. 12 The survey traced eight medical materials received by health centers. Health centers were questioned about the receipt of mattresses, beds, sheets, blankets, blouses for nurses and midwives, soap and detergent. The choice of these materials was based on their frequency in shipments. The risk of choosing a rare but high-value material would have been not finding that material in the visited health centers simply because not all of them were able to receive it. On the contrary, by choosing frequently-shipped materials of small value, it is likely that a maximum number of health centers will report receiving them. This gives us an upwardly biased percentage of health centers receiving materials from the authorities. 13 According to the survey, 57 health centers (30%) received at least one of these materials in 2003 from the district or the delegation. The total value of materials is estimated at 1,750,000 CFAF. Given that these eight materials make up 7.4% of the value of centralized credit deliveries, we can estimate that health centers receive approximately 23 million CFAF in centralized credits. Given that the survey covers half the health centers, the estimate would therefore be 50 million CFAF for the entire country. 14 We estimate the value of deliveries to health centers by using the drugs prices charged by the CPPA. The total value of deliveries is estimated at about 5 million CFAF for the 11 drugs and medical consumables monitored in the survey. Based on the fact that these items accounted for 55% of CPPA sales in 2003, we can estimate the total value of drugs received by the health centers to be 9 million CFAF, and for the country as a whole, 20 million CFAF. 15 The total value of resources reaching the health centers is the sum of the financial resources, medical materials, drugs and salaries received by health centers from the health administration. We use the formula Total resources reaching Health Centers = (Centralized credits reaching RHD and ad hoc orders)*17.7% + (Total Medication Budget)* 3% + Salaries.
The formula hides regional disparities in arrival rates but health center data do not allow for capture of all the variance at the RHD level. The figure is biased upwards because the entire payroll of the delegations is allocated to the health centers. In reality, the salaries of administrative personnel in the regions and in the hospitals would have to be deducted. resources actually reaching the regional level, and the third column presents the estimated public resources reaching the health centers. While regional health delegations are officially allocated 67% of MoH non-wage recurrent expenditures, the share of resources actually reaching the regional delegations is estimated at 18%. Leakage is also pronounced at the regional level, since the health centers, which are the frontline providers and the entry point for the population, ultimately receive less than 1% of MoH non-wage recurrent expenditures. As observed in Table 3 , human resources are the most important resources to reach the health centers. Taking wages into account, the share of total resources officially allocated to RHDs and reaching health centers is 19.6% (See also Figure 2 ). With regard to human resources, public expenditures reaching final users increase from 9 CFAF to 328 CFAF per capita, since these are the principal resources made available to health centers by the MoH (accounting for 32.8% of total health operating expenditures).
Health Sector Resources Distribution

Primary Health Care Revenues
The MoH budget officially allocates 60% of its recurrent budget to regional health delegations (67% of non wage recurrent budget). However, only 26.7% of this amount (excluding salaries) effectively reaches regional delegations. Furthermore, there exists a high level of retention of resources at the regional delegation and district levels. Ultimately, primary health centers do not have access to the public resources that were intended for them. Public resources reaching health centers are estimated at 1.3% and 0.9% of the regional delegations and MoH non-wage recurrent budgets respectively. These shares jump to 32.7% and 19.6% once wages are taken into account.
This considerable leakage reduces the contribution of public expenditures in the primary health sector in Chad with respect to what it should have been. Table 5 presents the contributions of the various actors that finance primary care in Chad including donors and households or the communities who pay user fees. devices to finance their activities through user fees. The impact in terms of access is significant, since the health centers will tend to charge higher user fees to make up for their lack of resources, as we will see in the next section.
Econometric Analysis
In this section we examine the determinants of public resource allocation to regional delegations and local health centers and discuss the factors favoring leakage. We then examine the relationship between public expenditures and health services. In particular, we examine the link between health expenditures allocated to a region (or a district) and how they translate into health production. Finally, we examine the effects of leakage on service prices by looking at the prices of drugs sold by health centers.
Determinants of Public Resource Received by the Health Centers
Three main factors can be proposed to explain the low level of resources received at the decentralized level. First is the very high rate of resource centralization at the MoH level, second is the lack of supervision and control of resources, and third is the lack of planning in the allocation of resources. Allocations are arbitrary at every level. For example, once the delegated credits are allocated to regional administrators, they are entirely responsible for allocating those resources to the various district heads or health centers in their area. The MoH does not provide any guidelines for resource allocation. In other words, a health center receives public resources only if the administrative authorities arbitrarily decide that it should so so.
In order to examine the determinants of public resource receipt by health centers, we make use of a simple probit equation. In particular, Xi includes location, size in terms of number of employees, frequency of supervision visits by regional or district officials, and whether or not the center has received foreign donor support. The results are presented in Table 6 . The first three columns concern specific resources (financing, drugs and material) while the fourth presents the probability that a health center has received any type of public support.
As expected, public health centers receive significantly more resources than other facilities, while smaller clinics are more likely to receive public resources.
Furthermore, the results show that the discretion of district and regional administrators has a significant impact on the probability of receiving public resources, in that the probability of receiving material resources increases significantly for health centers that have been visited by the regional delegate. This is also true for visits by the district head, but to a lesser extent. Absolute value of z-statistics in parentheses and marginal effects in brackets. * significant at 10%; ** significant at 5%; *** significant at 1%.
Transfers of financial resources (column 1) are not governed by the same rules as material resources (column 3), since virtually no health centers received any financial support and no variable is significant. An interesting result is the negative and significant impact of support by foreign donors on the receipt of public resources (columns 3 and 4). This tends to indicate that foreign donor support has a strong crowding out or displacement effect on public resources; the presence of donor support reduces the probability of receiving public medical materials by 13.6% and any type of public resources by 19.6%.
Impacts of Public Resources on Health Service Production
We now examine the link between government spending and services actually provided. Do public expenditures have an impact on output in the health sector, in terms of patients treated in health centers? Several studies have questioned this relationship (Filmer et al, 2000) . An initial response is given by Figure 3 , which shows the relationship between expenditures per capita (in CFAF) in a regional delegation and the number of patients visiting local health centers per 1,000 inhabitants in a region. We compare the effects of initially budgeted and executed health expenditures (3A) and actual or effective health expenditures (3B). 17 As shown in Figure 3 (Filmer et al, 2000) . In certain cases, it has even been observed that an increase in health expenditures is associated with a decrease in health indicators.
However, this negative conclusion does not hold once leakage of health expenditure is taken into account, and the reverse is actually true. Indeed, as illustrated in Figure 3 We further examine the relationship between official and effective health resources and health services through regression analysis. We estimate the following equation:
Where Cl is the number of patient consultations taking place annually in a region or a district l, Yl is a vector of region or district characteristics, and εl is an iid error term. In particular, Yl includes either planned or actual non-wage recurrent health expenditures in the region or district, the number of health centers and districts, the population served, the total revenues from user fess of health centers, and salaries. Table 7 shows the regression results for the total number of consultations in the health centers of a region (columns 1-6) or a district (columns 7-8). Official public resources allocated to regions are used as an explanatory variable in the first three regressions, and public resources actually received are used in the others. Note: Absolute value of t-statistics in parentheses. * significant at 5%; ** significant at 1%
At the district level, resources effectively received are delegated credit resources.
The coefficients associated with the number of health centers and districts have been divided by 1000.
The total population is that of the district or the region depending on the model considered. Similarly with total salaries and revenues. Revenues are those reported by health centers.
As observed, official health expenditures do not explain health output at the regional level (columns 1-3). The coefficient of official expenditures is not significant in the first three regressions (and is even negative in the first case). Only the third regression includes a significant variable, the total revenues of health centers in a region. This suggests that only user fees are correlated with regional health output. As previously shown (Table 3) , approximately 4 billion CFAF officially budgeted for regional delegations do not reach the regional level. Using the Model 6 coefficient of effective health expenditures, we can estimate that close to 3 million patients do not visit health centers because public resources do not reach service providers.
Given that primary health centers in Chad have treated about 2.5 million patients in 2003, this provides a much better grasp of the impact of public resource leakage on health services in Chad; if all public resources had reached the frontline providers, the number of patients seeking primary health care in Chad would have more than doubled. This estimate relies, however, entirely on districts' and regions' numbers provided by health centers and could be biased because it only includes people who actually sought care. The estimate could be strengthened by taking into account the demand side and using price elasticity of demand for health care. We tried to compute such an elasticity using the latest Chadian household survey (Ecosit 2) but failed to do so due to price data unavailability.
Leakage of Resources and Mark-up
One possible mechanism by which actual receipt of public resources would allow better access to health services is through the reduction of user fees, in particular drugs prices. Several empirical studies have shown that drugs costs constitute an important barrier to health service access. The population often does not go to health centers because they believe their resources will be insufficient to cover the total cost of the medical visit and prescribed drugs. In Chad, drugs account for roughly 75% of total medical costs for patients, and as much as 85% in rural areas. In this section, we examine the importance of leakage on the average mark-up charged by health centers on the price of medication, one of the main components of user fees.
Most health centers have a pharmacy that sells drugs to patients. The survey collected information on 11 of the main drugs allocated by the MoH to intermediate levels and primary health centers, as well as information on drugs purchase prices at regional pharmacies and sale prices to patients.
Using this information, a simple average mark-up on drugs charged by health centers (i.e. the difference between purchase and sale prices) was calculated. The results are presented in Tables 8 and 9 . As observed in Table 8 , the average mark-up on drugs sold by the 249 health centers that provided information is 52.5 CFAF (median 41.7 CFAF). Public facilities charge a much smaller mark-up, less than half that of private providers.
NGOs and faith-based providers also charge higher mark-ups than public facilities.
In the capital, mark-up is close to double that generally observed in rural areas, while the lowest mark-ups are observed in urban centers other than the capital (Table 9 ).
Effects of Public Resource Leakage on Medication Mark-up
We have estimated the effect of public resource leakage on the mark-up charged by primary health centers. Table 10 presents regression results for the effect of public expenditures on drug mark-ups using OLS with clusters by regions (columns 1 to 4).
We include as an explanatory variable the fact of whether or not the health center has received public resources. We also include a set of facility characteristics, such as whether of not the center is privately owned, location, the level of competition proxied by the number of health centers in a two-kilometer radius of the center, and salary levels. To reflect service quality, we have included the fact of whether or not a doctor practices at the center, the number of beds, if it has electricity and a telephone, and if it offers housing to its personnel. We have also accounted for donor support.
One econometric issue that arises is that the level of competition among health service providers is unlikely to be exogenous; in fact, certain types of health centers are more likely to be located in certain areas. In particular, private health centers are more likely to be located in urban areas and faith-based centers in rural areas.
In order to obtain unbiased estimates, we have estimated simultaneous equations of the determinants of mark-up and competition, using the three-stage-least-square method (columns 5-6).
Results for all the regressions show that there is a negative and significant relationship between average mark-up on drugs and effective transfers of public resources to health centers. Local health facilities that receive government transfers are able to charge lower mark-ups on medications than centers that do not receive transfers. Leakage of government resources thus appears to have a significant and negative effect on user fees and to constitute a barrier to health service access. It is difficult with our data to figure out the reason why public resources translate into lower drugs prices and there may be several competing explanations. The coefficient on competition has the wrong sign since facilities that face greater competition seem to charge significantly higher mark-up. This may be explained by the fact that facilities that have more competitors are more likely to be private. Furthermore, we also observe that health centers located in rural areas tend to charge significantly lower mark-up than centers located in urban areas (omitted variable). Furthermore, the presence of doctors and of a mean of transportation in the health centers, are associated with higher mark-up, due potentially to higher costs. Access to a telephone is associated with lower mark-up, due potentially to better information. The problem of service quality leads us to a fundamental question concerning poverty reduction: how do we ensure that the targeted recipients actually benefit from the resources? The main recommendations in this respect support the importance of an incentive system that would reward performance, as well as the importance of information systems and verification systems, the need to monitor resources to ensure that they reach their destination, and the introduction of allocation rules that would make allocation decisions more transparent. These elements are currently missing from the flow of resources in Chad's health system.
We have shown that current resource allocation seems to be linked to the discretion of regional and district administrators, and that there is a strong eviction process with international donor support, in that centers receiving foreign support tend to receive less public support.
Also, we have shown that, contrary to pessimistic views, health expenditures do in fact have a positive impact on health services. While official expenditures exhibit a negative relationship with health output at the regional level, expenditures actually reaching health centers have a positive and significant impact on the number of patients treated. We estimated that if all expenditures officially targeted to regions had actually reached the health centers, the number of patients treated would have more than doubled.
One mechanism by which health expenditures could have an effect is through user fees. We examined the effect on medication prices and showed that leakage has a negative and significant impact on the prices of medications sold by health centers.
Health centers that do not receive public support tend to charge significantly higher mark-ups on medications than centers that receive public resources.
Since the beginning of the new initiative in the context of petroleum production, health expenditures and expenditures in other social sectors have increased but without noticeable impacts on social indicators. The low percentage of public resources actually received at the operational level could certainly explain a large part of this phenomenon. Given that the country's health policy is based on districts, administrative levels and health center services, and given the absence of resources for them to function normally, it is the entire strategy that is called into question.
Although this study focuses on the health sector, its conclusions regarding the problems of delivering public resources probably also concern other sectors, such as education, agriculture and public works. A major reform of the public management and public expenditure system is required in order for service facilities and the population in general to benefit from the public resources allocated in the national budget. The implications of this are important for poverty reduction and growth. 
